Rats with persistently high exploratory activity have both higher extracellular dopamine levels and higher proportion of D(2) (High) receptors in the striatum.
Increases in both striatal dopamine release and the proportion of the D(2) receptors in the high affinity state (D(2) (High)) accompany the behavioral sensitization to psychostimulants, but it is not known whether the physiological substrate of the interindividual differences locomotor and exploratory behavior is similar. Thus, we examined whether persistently high spontaneous exploratory activity is associated with extracellular dopamine as well as the proportion of D(2) (High) in the striatum. Extracellular dopamine levels were found to be significantly higher in rats with high exploratory activity (high explorers, HE) as compared with low explorers (LE) in baseline conditions as well as after administration of amphetamine (0.5 mg/kg, i.p.). Also, the HE animals had significantly higher proportion of striatal D(2) (High) receptors than the LE-rats (43.8 +/- 4.4% and 22.5 +/- 1.5%, respectively). Thus, the present findings support the notion that concomitant higher extracellular dopamine levels and the proportion of D(2) (High) receptors in the striatum, whether naturally occurring and persistent or pharmacologically induced, are causally related to high behavioral activity.